The THF adduct of dichloro(2,4,6-triisopropylphenyl)aluminum
INTRODUCTION
It is generally known that the coordination of metal atoms can be governed as well by the steric requirement of the substituents as by inter-and specially intramolecular donor stabilization. Aryl substituted aluminum atoms did not find much interest in the past, compared to their alkyl substituted analogs. Research activity, however, did increase considerably within the last years. Stimulated by the isolation of the first monomeric aluminum dihalide with coordination number three, Mes*AIBr 2 (Mes*= 2,4,6-f-Bu 3 C 6 H 2 ) 1 and our own results about supermesityl substituted halides of gallium and indium 2 " 4 , we wanted to extend our research to halides of aluminum stabilized either by inter-or by intramolecular coordination. The aim was primarily to compare the influence of different substituents on NMR and structural data. With o-substituted aromatic groups, Mes*AICI 2 6 with the coordination number three as well as MesAICI 2 THF 5 (Mes = mesityl), Mes*AICI 2 THF 6 , and TripAIBr 2 OEt 2 1 (Trip = 2,4,6-triisopropylphenyl) with the coordination number four are already known. Furthermore arylaluminumhalides stabilized by intramolecular coordination with the coordination numbers four and five should be included. By the reaction of Trip 2 Mg· 2 THF (A) with AICI 3 (THF) and by the addition of dioxane and THF, TripAICI 2 THF (1) was isolated as a yellowish solid (Scheme 1).
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Scheme 1
Upon the reaction of 1 with Na/K alloy in THF, 2,8-bis(2,4,6-triisopropylphenyl)-1,7-dioxonia-2,8-dialuminatatricyclo [6,4,0,0 27 ]dodecane, 2 was obtained (Scheme 2). Compound 2 is apparently formed by the reaction of a species containing subvalent aluminum with THF (Scheme 2). Due to the conformations of the bridging C 4 -units in solution, there are two conformers of 2 as shown by the splittings of the Ή-and 13 C-NMR signals of these units in solution.
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Scheme 2
Recrystallization of 2 from hexane yielded crystals and an X-ray structure analysis was performed. The molecule possesses an inversion centre (see. Figure 1 ) leading to an exactly planar Al 2 0 2 ring and trans AI-0-C 4 rings. This is in contrast to the other compound exhibiting a tricyclic [{(Me3Si) 3 CAI^-0(CH 2 )3CH 2 )} structure where the AI-0-C 4 ring is not planar (mean deviation 0.13 A) and where the Al-0-C 4 rings are in cis configuration 12 . By the reaction of 2,6-bis[(dimethylaminomethyl)phenyl]lithium with AIX 3 (X = CI, Br, I), EtAICI 2 or Et 2 AICI the compounds B 9 and 3 -6 containing pentacoordinate Al atoms (Scheme 3) were obtained. Recrystallization from hexane and benzene resp. gave single crystals of 4 and 6 and X-ray structure analyses were performed (Figures 2 and 3) . In both structures the aluminum atom is coordinated in a distorted trigonal-bipyramidal fashion with the nitrogen atoms occupying the axial positions. The (AIN) distance is 0.1 A shorter in 4 compared to 6. The (AIC) distances are nearly the same in both compounds. In B 9 the (AIC) bond is in identical range (1.911 (7)) as observed in 4 and 6 (1.927 (4) In the monomeric organyl aluminum halides, Mes*AIBr 2 1 , Mes*AICI 2 6 and Mes*AICIH 6 , which were characterized by X-ray structure analyses r(AIC) is observed at 1.94 -1.95 A, r(AIBr) = 2.28 A and r(AICI) = 2.12 -2.19 A. Therefore r(AIC) apparently is more controlled by structural influences in the solid state than by the hybridization at the Al atom or possible π-interactions in the sp 2 -case. Table 1 exhibits a correlation of the chemical shifts δ 27 ΑΙ and 8 13 C (of the ipso carbon atom). The influence of the halogeno and the ethyl substituents on δ 27 ΑΙ is documented by the highfield shift of Β and 3 (slightly) and 4 (strongly) compared to other shifts reported for pentacoordinated Al 13 . On the other hand the signals for 5 and 6 appear at low field. The same trend can be seen in the tables 2 and 3 (for tetracoordinated species). Compounds with tetracoordinated aluminum atoms were prepared from AIX 3 (X = CI, Br) and EtAICI 2 respectively according to Scheme 4:
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Scheme 4
Single crystals of 7 were grown from hexane and data provided by the X-ray structure analysis make it possible to compare them with the results reported for 7 · H 2 N'Pr 7 and for C. 8 In the tetrahedrally coordinated derivatives r(AIN) = 1.994 (2) 
Halides of Ortho-substituted Arylaluminum Compounds with Coordination Numbers Four and Five
We have also prepared diethyl-2-[(dimethylaminomethyl)phenyl]aluminum (D). 14 The new determined 5 13 C (for D) and δ 27 ΑΙ (for C and D) NMR data are included together with those of 7 and 8 in Table 2 .
Like in the pentacoordinated species (Table 1) the alkyl substituted moieties appear at lower field, however, the difference in the shift values is less pronounced: Δδ 27 ΑΙ = 64 ppm between Β and 5, and 46 ppm between 7 and D ( Table 2 ). It should be noted that the chemical shift is almost the same for the dichloro-and dibromo moiety (like in Table 1 ). On the other hand the influence of the substituents (halogeno/alkyl) is more pronounced than that of the coordination number (5/4). For the 7 AI NMR chemical shift range as a function of the coordination number in aluminum compounds compare 15 . The only monomeric aryldihalogenoaluminum compound (sp 2 ) for which a 27 Al signal was detected is Mes*AICI 2 δ 27 ΑΙ = 130 ppm (in C 6 D 6l 80°C) 6 . The signal of the corresponding THF adduct 6 (sp 3 ) is at δ 27 ΑΙ = 108 ppm.
The reaction of 2-[(dimethylaminomethyl)phenyl]lithium with AIBr 3 in a molar ratio of 2:1 gave 9 (Scheme 5). Compound 9 and the corresponding CI derivative E 7 are also formed as by-products in the synthesis of 7 and C 8 . In the reaction with EtAICI 2 , 10 was obtained. The dynamic behaviour observed at elevated temperatures was examinated extensively on the basis of a detailed NMR study for E 7 . The difference between chemical shifts δ 27 ΑΙ between Ε (δ 27 ΑΙ = 148) 6 and 10 (δ 27 ΑΙ = 126) is only 22 ppm in this case, due to the exchange of only one substituent.
Finally 11 was prepared in the reaction of three molar equivalents of 2-[(dimethylaminomethyl)phenyl]lithium with AICI 3 (Scheme 6). The X-ray structure analysis (single crystals from hexane) shows, that in the solid state only two of the three amino groups are coordinated to the aluminum atom, thus giving pentacoordination ( Figure 5 ). The aluminum atom is distorted trigonal bipyramidally coordinated with the nitrogen atoms in the axial positions. The Al-N distances (2.273(2) and 2.310(2) A) are similar to those in 6 (2.282(2) A), while the Al-C bonds (2.009(2) -2.018(2) A) are slightly elongated compared to 4 and 6 (1.927(4) (4) and 1.936(3) (6)). In solution there exists a fluctuating structure as only singlets are observed for the methyl and the methylene groups. The δ Al-and δ C-NMR data (for Ci) confirm the tetracoordination at the aluminum atom. By reacting 2,6-dimethyl-N-(trimethylsilyl)aniline with 3 and C we prepared 15 (pentacoordinated) and 16 (tetracoordinated) (colorless solids) (Scheme 8). An X-ray structure analysis was performed of 16 (single crystals from hexane). The asymmetric unit contains two nearly identical molecules. 
EXPERIMENTAL
All reactions and manipulations were performed in an inert atmosphere of dry nitrogen in dry solvents saturated with nitrogen. Solutions of the aluminum alkyls in hexane or toluene were added to the reaction mixtures with a special syringe (Merck AG) through a rubber diaphragm. Most high vacuum distillations or sublimations were performed using a rotating three-bulb system. In these cases, boiling point (bp) and sublimation point (sublp) temperatures are those of the air bath. Melting points (mp) were determined in sealed capillaries. Elemental analyses were performed in the analytical laboratory of the institute of inorganic chemistry and by Mikroanalytisches Labor Beller, Göttingen, Germany. Due to the formation of AI 4 
Dichloro(2,4,6-triisopropylphenyl)aiuminum-tetrahydrofuran
(1): To 56 g (0.2 mol) AICI 3 · 2 THF, dissolved in 500 ml THf, 58 g (0.1 mol) A were added in small portions. After stirring 18 h at 23°C, 62 ml dioxane were added dropwise and the stirring continued for 4 more h. After decantation from MgCI 2 the solution was concentrated to 100 ml. The precipitated crystals were separated using a pressure filtration funnel and recrystallized from THF. The yield was 36 g (47%). The colorless crystals melted at 55°C. NMR (in CDCI3): δ ( 1 H) + δ ( [6, 4, 9, 0 2l7 ]dodecane (2): To a suspension prepared from 0.2 mol Na/K alloy (1.7 g Na/5.2 g K) in 200 ml THF containing 6 g benzene, 35 g (0.094 mol) 2,4,6-'Pr 3 C 6 H 2 AICI 2 THF, dissolved in 50 ml, were added dropwise with stirring. The solution turned from blue to black color. Stirring was continued for 16 hrs at 20°C and for 16 more hrs under reflux. Solids were filtered off on a pressure funnel and the solvent evaporated from the filtrate. Distillation in high vacuum in a 3-bulb tube gave a yield of 5. 
Dibromo-2,6-bis[(dimethylamino)methyl]phenyl-N,N'-aluminum

